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Hé phuong trinh déng thoi/Hé phuong trinh cAu triic

Simultaneous equation systems/Structural equation systems (SEM)

» St dung dé mé ta chu tric hodc hanh vi cha cic chi thé kinh
té.

» Diém can bing théng thudng 13 két qua cla tuong tic giifa
cac hé thong (vi du cung/cau, giad va luong...)

» Théng thudng céc bién giai thich va phu thudc dugc xic dinh
dong thai/la ket qua IAn nhau, din dén cic diéu kién cta md
hinh CLRM bi vi pham.

IN)
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On tap ly thuyét hdi quy c& dién tuyén tinh CLRM

Céc gia dinh di v6i md hinh CLRM:

—

. Tuyén tinh theo tham sb.
2. Chon miu ngiu nhién.
3. Khéng c6 cbng tuyén hoan hio.
4. Trung binh c6 diéu kién clia sai sé bing 0:
E(ulx1,...,xk) =0
= Udc lugng cta OLS I3 khéng chéch.

E(B) =8
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Hiéu luc ndi tai cia md hinh CLRM khi cé hién tuong
dong thoi

Hiéu luc ndi tai bi phd v& khi nao?

1.
2.
3.

Mb hinh bi thiéu bién quan trong (omitted variables bias)
Sai cAu triic ham (functional form misspecification)

M3u dit liéu khéng nggu nhién/hién tuong tu lua chon m3u
(sample selection bias)

4. Quan hé déng thai (simultaneous causality)

Phuong sai cha sai sb thay d8i v tu tuong quan
(heteroskedasticy and autocorrelation)

Sai s6 do ludng (measurement errors)



Hiéu luc ndi tai khi c6 nhan qua déng thai (simultaneity)

Gid st gid ca va lugng tiéu thu cta hang hda quan sit dugc trén
thi trudng:

Price = B9 + 1 Quantity + fox + u (1)

Quantity = ~o + 1 Price + vy + v (2)
vGi u, v 1a white noise. Gid st phuong trinh gid mé td ham cau,
md hinh lugng m6 tad ham cung.

> x vd y c6 thé 13 céc bién gi?
» Ching ta c6 thé udc luong Bo va B1 khdng chéch va nhit
quan tr mot trong cac phuong trinh trén khéng?

» Ky vong gi vé cac tham sb hé s& géc (81 va 71)?



Thay phuong trinh (2) vao (1) va tim ham hdi quy gi4 theo cac
bién con lai:

Price = By + B1(~o + ~v1Price + yay + v) + fax + u

sau khi st Iy, chiing ta c6 ham hdi quy gi4 theo cac bién gidi thich:

Price — Bo + B1vo B1y2 Y+ B2 - prv +u
1-B1im1 1-Bim 1-B1m 1-B1m
=mo+my+mx+e (4)

» M& hinh (3-4) dugc goi 1a md hinh rdt gon (reduced-form
models) cia md hinh cau tric (1-2)

» Céc tham sb 7 trong mé hinh (4) dugc goi |3 tham sb rit gon
cla cdc tham s6 cau tric 8 va ~.

» Céc tham sb rit gon |13 ham phi tuyén clia cic tham sb chu
tric.

6
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Cé thé udc luong tham sb chu trac bing hdi quy OLS cla
mo hinh (1-2) khéng?

Tur phuong trinh (3):

/81 2

Price,v) = — 1+ —
cov(Price, v) T oy

» Do gi4 tuong quan véi phan du nén héi quy md hinh (2) bing
OLS sé khdng c6 hiéu luc ndi tai.

» Udc luong cla 51 va 71 b??mg OLS bi chéch do tac déng déng
thai (simultaneity bias)
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Phuong phap udc luong hé phuong trinh dong thai

» Hai quy rat gon/héi quy gian tiép (reduced form
regression /indirect least square-ILS)

» Hbi quy hai giai doan st dung bién céng cu (2sls/instrumental
variables regression)

> Hoi quy hé phuong trinh (hdi quy 3 giai doan, 3sls)



Phuong phép hdi quy gian tiép (ILS)

Tuong tu nhu mé hinh (3-4), ching ta ¢ thé tinh dugc md hinh
luong thdng qua céc bién ngoai sinh x va y. Tir d6, ching ta tim
dugc hé phuong trinh rit gon nhu sau:

Price = g + w1y + mox + ¢ (5)
Quantity = 6g + 01y + O2x + 1 (6)

» Chiing ta c6 thé udc luong (5-6) bing OLS do x va y I3 cic
bién ngoai sinh, gia dinh khéng tucng quan véi cic phan du
gbp € va .

» TUr cic tham sb rit gon m va 6, ching ta c6 thé truy lai cac
tham sb cAu tric 3 va .

» Chiing ta c6 tit ca 6 tham sb rit gon = C6 thé tinh dugc 6
tham sb cAu tric.
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VAn dé nhan dién (identification) trong udc lugng hé
phuong trinh dong thai

» N&u ching ta c6 dii 6 tham sb riit gon cho 6 tham sé cAu tric
= hé phuong trinh c6 nghiém duy nhat (exact-identification).

» N&u tham sb rat gon it hon sb tham sb cAu triic, hé phuong
trinh hdi quy nhan dién thiéu (underidentification) = mét
trong cac phuong trinh ctia hé phuong trinh dong thsi khong
giadi dugc.

» N&u c6 nhiéu tham sb rat gon hon tham sb cAu triic = nhan
dién vugt mic (overidentification) (cé thé cé nhiéu nghiém so6
cau tric hon s6 tham so rat gon).

= Khi ndo thi uéc lugng dugc tham sb gi?
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VAn dé nhan dién trong hé phuong trinh dong thoi

» Phuong phap ILS yéu ciu hé phuong trinh ph3i c6 nghiém sb.
Néu hé phuong trinh nhin dién thiéu ho3c vuot mic déu cé
thé g3p ric rbi.

» Théng thudng ching ta mubn uéc luong phuong trinh chu
tric (1-2) thay vi phuong trinh rit gon (5-6) vi né dién gidi
hanh vi chia chi thé théng qua quan hé tuong tac giita cic
bién (gdm ca bién ndi sinh nhu gi4 va lugng) thay vi gidi thich
can bang thi trudng thdng qua cc bién ngoai sinh (x, y).

» Phuong phap ILS khdng cho phép truc tiép udc lugng sai sb
chu3n clia cic tham sb uéc lugng.
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Vi du chlng ta chi c6 mét bién ngoai sinh y trong hé& phuong trinh
déng thai:

Price = fo + (81 Quantity + u
Quantity = o + y1Price + vy + v

Sau khi chuyén d8i thanh hé phuong trinh rit gon:

Price = o + w1y + ¢
Quantity = 0y + 01y +n

» Chiing ta c6 5 tham s& cAu tric nhung chi c6 4 tham sb rat
gon = Khong thé udc luong ducdc mét cac phuong trinh cAu
tric.

» Nhung ching ta vin c6 thé udc luong dusc mét sb tham sb
cAu tric! Trén thuc t&, phuong trinh chu tric vé gid sé udc
lugng dugc (mic di khéng c6 bién y trong dé, con phuong
trinh lugng thi khéng)!
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Yéu ciu vé nhan dién trong hé phuong trinh ddng thdi

» D& uéc luong phuong trinh gi4, chiing ta can bién ngoai sinh
trong phuong trinh lugng nhung khdng n3m trong phuong
trinh gia.

» DE udc luong phuong trinh luong, ching ta can bién ngoai
sinh trong phuong trinh gid nhung khdng nam trong phuong
trinh lugng.

Chiing ta goi cac nhan t& n3m ngoai cic phuong trinh cAu tric 1
nhan tb dich chuyén (shifters). Chiing ta cAn nhan t& dich chuyén
dudng cung (lugng) dé udc lugng dudng clu (gid) va nguoc lai.
Day goi 13 diéu kién loai trir (exclusion restriction), tuong tu nhu
hdi quy bién céng cu.
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Di&n giai vin dé nhan dién trong mé hinh hé phuong trinh

dong thoi

Dy
S
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C

A B .
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[ ] F 2

D E .

[ ]

» Cac diém A, B, C, D... 13 c4c miic gid va lugng quan sat dugc
khi thi trudng can bing.

» Néu ching ta uéc luong hé phuong trinh cAu trdc bing OLS,
chdng ta khéng thu dugc mét trong cac dudng cung (S1, S2)
hoc dudng ciu (D3, D4).
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Hinh (b): Néu c6 nhan t& dich chuyén dudng cung, chiing ta udc
lugng dugc dudng cau.
Hinh (c): N&u cé nhan t6 dich chuyén dudng ciu, chiing ta wdc
lugng dugc dudng cung.
Thay d8i clia cic bién néi sinh (gié, luong) chi dich chuyén doc céc
dudng cung/cau cé s&n.
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Uéc luong phuong trinh cu tric bing hdi quy 2 giai doan
2SLS

Gia sir ching ta c6 bién ngoai sinh y dich chuyén dudng cung
nhung khdng nim trong dudng cau (thda man diéu kién loai trir),
chiing ta cé thé st dung hoi quy 2SLS dé uéc lugng ham cau.

Quantity =9 + vy + v
Price = 8y + 51 Qﬁty +u
Né&u ching ta mubn uéc luong phuong trinh ham cung, chiing ta

can bién ngoai sinh x dich chuyén ham ciu nhung khéng n3m
trong ham cung dé thuc hién hdi quy 2SLS doi v6i ham cung.
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Vi du uéc luong ham ciu dién sinh hoat & Viét Nam!

InE; = Bo+B1x InP;+ B2 x Inlncome;+ B3 x InP*+ Y ~ X/ x B+
J

» E 13 luong dién st dung hang thang (KWh).
> P; 13 gid dién phai tra.
» Céc bién giai thich khac bao gdm thu nhap hd, gid cic mit
hang nhién liéu thay thé P;°.
> X; 13 cac bién kiém soat khac trong md hinh.
Ham ciu log-log cho phép gidi thich cac tham sb 1, B, and B3 13 db co
gian theo gid, theo thu nhép, va co dan chéo. M& hinh nay thich hgp véi

ham ciu ngin han khi cic yéu tb vé& s& hitu thiét bj dung dién chua thay
déi.

'Tham khao: https://tinyurl.com /ydhhru7k
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Van dé véi udc lugng ham cAu dién sinh hoat

> Gia dién sinh hoat bi quan ly, tinh theo mic lliy tién = cang dung
nhiéu chi phf bién cia m&i Kwh cang dit.

> Gid va lugng dugc xac dinh déng thdi = OLS khéng st dung dugc.
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Mubn uéc lugng ham cau dién, ching ta can bién ngoai sinh Z
dich chuyén dudng cung dién nhung khéng tac dong truc tiép dén
cau dién:
» Z phai anh hudng dén gia dién
> Z khong anh hudng truc tiép dén luong dién st dung (sau khi
da kiém soat tat ca cac nhan t6 khic!)

Electricity
Treatment .
Consumption
P
E
A : : ———

Cov(E,Z)=0
Instrumental

Variable
Zz
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Cac bién dich chuyén dudng cung dién

» Ho khau (thudng trii, tam tra)

» K&t ndi véi dudng dién (truc tiép Vi cong-ta riéng, hay chung
véi cht nha...)

» Loai hinh thanh toén (tra tién dién truc tiép cho cong ty dién
hay trd cho chi nha...)
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Kiém tra hiéu luc cha bién céng cu
» Diéu kién loai trir phai thda.
» Khéng c6 su khic biét mang tinh hé théng giita cdc nhém dbi
tuong st dung dién.
» Tinh trang chinh sach bi lam dung (nanipulation) dé han ché
tién dién khong nghiém trong.

FIGURE 2 Distribution of wages (in thousands of VND per hour) by registration status

2009 2015
(HCMC & Ha Noi) (HCMC, Ha Noi, Da Nang,
Binh Duong, Dak Nong)
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Uéc luong ham ciu dién bing 2SLS

Giai doan 1 véi tir mot dén ba bién cong cu:

InP; =agp + a1 X HHregis; + ap x Grid; + a3 x PayMethod;

+...+ZXj;xaj+n,- (7)
J

Giai doan hai:
InE; = o+ 1% InP; + B2 x Inlncome; + 33 x InP*+ > XJ; x -+

’ (8)
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So sanh giita u6c luong ham ciu bang bién cong cu vdi

uéc lugng OLS

Hai cét dau tién dng véi udc lugng 2SLS (c6 va khéng skt dung tac
déng cb dinh cép dd huyén - district fixed effects). Cét thd ba ing

vGi udc lugng OLS.

Regression Results

IV w/ DE IV w/o DE aLs
b/se b/se b/se
1nPri -0.9717%%* -0.8446*** 8.1874
(0.0942) (0.0670) (9.0910)
InInc 0.0674%%* 0.0602%** 0.0450%
(0.0112) (0.0173) (0.0127)
1nFuel 0.0508%%* B.0565%** 0.0445%%*
(0.0053) (0.0052) (0.0040)
Obs 4805 .0000 4805 . 0000 4820.0000
R2 2.7163 a.7e44 @.7557
R2-adj a.7e92 @.7e01 9.7497
df(r) 4.0000
S5R 1311.7353 1366.9558 1137.8858
* p<@.85, ** pap.@l, *** p<@.enl
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